Scop: S-au analizat factorii de prognostic cu risc crescut şi importanţa lor privind riscul de recădere în cancerul de colon stadiul I şi II conform clasificării TNM ediţia 8, 2017. Metode: Analiza retrospectivă privind impactul factorilor de prognostic pentru pacienţii cu risc crescut de recidivă în stadiul I şi II. S-a studiat un lot de 99 de pacienţi cu tumori T2, T3, T4 care au suferit o rezecţie curativă şi care pot prezenta sau nu indicaţie pentru chimioterapie adjuvantă pe baza factorilor histoprognostici şi biomarkerilor moleculari. Rezultate: La regresia Cox univariată se evidenţiază următoarele: sexul masculin este un factor de risc pentru recăderea bolii (HR = 5,53, p<0,05, IC95% = 1,29 la 23,73). Deşi cu efect statistic nesemnificativ, tumorile T4 par a fi asociate cu un prognostic nefavorabil în ceea ce priveşte recăderea bolii (HR = 2,56, p = 0,06, IC95% = 0,94 la 6,99) în raport cu tumorile T2 şi T3. Pacienţii cu d'MMR (MSI -H) par a avea o evoluţie mai favorabilă în raport cu pacienţii cu p'MMR (MSS/MSI-L) -HR (d'MMR vs p'MMR) = 0,19, IC95% = 0,02 la 1,61, (p = 0,13). Concluzii: Considerăm că ar fi util ca MSS/MSI să fie analizaţi sistematic, datele noastre sugerând un răspuns mai bun al pacienţilor cu d'MMR la chimioterapia adjuvantă. Regresia Cox multivariată nu a identificat factori de risc de recadere independenţi.
Introduction
Colorectal cancer represents one of the most frequent types of cancer with approximately 1,36 million new cases every year around the world (1) For stage I and II tumours (according to the TNM classification, 8th edition, 2017) (2), typically, initial surgery may be considered curative (3) (4) (5) (6) .
In light of recent research the indication for adjuvant chemotherapy is considered for patients thought to have associated high risk factors even if they do not present positive nodes or metastases at the time of the initial diagnosis (7) (8) (9) (10) (11) (12) .
Prognostic factors that can highlight the need for adjuvant chemotherapy or targeted therapies and those on which international recommendations or expert opinions are based include:: high-risk stage II, T4 tumour, poor tumour differentiation, intestinal occlusion or perforation, positive resection margins, preoperative positive CEA (carcinoembryonic antigen), tumour location, vascular-lymphatic and perineural invasion, inadequate lymph node resection (<12 nodes) (7, (13) (14) (15) (16) (17) .
Relatively recent, the identification of recurrence risk biomarkers in stage II and even I, by using MMR (mismatch repair) and MSI (microsatelite instability), as well as other biomarkers that have been mesured systematically and have brought benefit by associating adjuvant chemotherapy to the management of risk patients (4, 18, 19) . For patients with stage II colorectal cancer, the association of adjuvant chemotherapy remains controversial, so the need for applying standardized protocols according to each prognosis factor is recommended (3, 5, 13, 20) .
Literature data suggest that overall survival prognosis for tumors located on the left colon is better than for those located on the right colon (21) .
Material and Method
This is a retrospective, non-randomized, observational study, based on the analysis of data provided from the medical archive of the Service de Chirurgie General et Digestive, Hopital de Hautpierre, Strasbourg and it includes patients who suffered a surgical intervention in the period august 2003 to November 2012 and followed up until September 2017, diagnosed with colon cancer with respect to the recommendations of the Ethical Committee of the Hospital.
The study was performed on a sample of 99 patients with surgery for colon cancer (excluding rectal cancer), stage I and II, respectively T2, T3, T4 tumors, negative lymph nodes,adenocarcinomas, no metastases or other cancers in their personal history, with lymphadenectomy (at least 12 resected nodes), negative resection margins (R0), with regular follow-ups in surgery, oncology and gastroenterology departments, as well as the general practitioner surgeries.
Exclusion criteria such as the World Health Organization (WHO) performance status, past medical history (except for a personal history of cancer), age, gender, occlusion or perforation of tumors have not been taken into consideration.
We used for statistical analysis parameters as: patient name, sex, birth date, surgery date, type of surgery, histopathological examination report, date of last follow-up, surveillance period, possible recurrences and the date they were diagnosticated, treatment, tumor grading, CEA, presence/absence of vascular emboli, tumors with intestinal occlusion or perforation at the time of diagnosis and patient death.
Patients who had chemotherapy (according to recurrence risk criteria) were followed, and a part of the patients also received specific biomarker dosage.
On the basis of the enrolled patients, statistical correlations were made regarding the relapse-free period, relapse meaning the emersion of signs of disease (recurrence, metastases) and the risk of relapse.
Statistical correlations were performed regarding plenty general aspects of the studied population which show the characteristics of the studied sampled, as well as how these can influence indirectly the survival rate, but cannot influence directly the risk of recurrence: The follow-up period was calculated differently, according to the presence/absence of relapse; for patients with relapse it represented de difference (in months) between the date of surgery and the date we have discovered that the patient had relapse; for patients with recurrence it was the censorship period -that is the difference between the date of surgery and time of the last follow-up.
The analysis of the influence of possible factors on end-points was made in 2 stages: a univariate analysis for which the Kaplan-Meier method and a Cox univariate regression were used and a multivariate analysis for which a Cox multivariate regression was used.
The data is represented in the form of Mean ± SD = Standard Deviation (Range) or Median (Range) for continuous variables and in the form of Nr (%) for categorical variables. 
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Results
A descriptive analysis of the variables pursued in the study (see Table 1 ).
Data are presented as Mean ± SD = Standard Deviation (range), ie. Mean ± SD = Standard Deviation (range) or median (range) for continuous variables, and absolute frequency (relative frequency) for categorical variables. We started the analysis for general factors that may influence indirectly the free of disease survival period based on sex.
There were differences between the KaplanMeier curves for free of disease survival between women and men, the prognosis being more severly for men (see Chart 1 and Table 2 ).
The type of surgical approach used was dictated by the localization of the tumor according to international site-specific resection recommendations.
With a lot of patients without metastasis, without peritoneal carcinomatosis, there were no surgical gestures associated with colectomy as would be required in some patients, ie. with synchronous liver metastases that would require an extra liver intervention. Depending on the location of the tumor and the types of operations performed, tumors located on the right colon, tumors located on the left colon, and a third category with multiple localizations (left and right colon) were differentiated (see Chart 2 and Table 3 ).
There were no differences between free of disease survival curves.
Analyzing the number of recurrences according to tumor (T) with N0 and M0, we highlighted the following statistical distribution (Chart 3 and Table 4 ).
Following the analysis of histopathological results and prognosis factors, including tumoral biomarkers, patients were divided into 2 groups: one in which patients received chemotherapy (patients with a higher risk for recurrence) and patients without chemotherapy (with a low risk for recurrence).
Comparing disease free survival between the 2 groups, we determined the following recurrence percentages (see Chart 4 and Table 5 ).
We found no differences between the survival curves for the 2 groups, noting that this study is observational, not controlled-trial, chemotherapy administration being made in a non-randomized way based on decision made by the multidisciplinary oncological meetings for each individual patient.
Known risk factors which suggested post-op usage of different chemotherapy protocols were analyzed separately in our study.
The first analyzed risk factor is represented by the carcinoembryonic antigen (CEA). In the studied sample, we observed that this marker was dosed pre-operatively, and only 5 patients had a positive result, for that reason, no significant conclusion could be made. Continuing with the risk factor analysis for colon cancer, we studied the presence or absence of vascular emboli among the patients from our study and statistical correlations were made regarding the recurrence risk based on two groups: one with and one without vascular emboli (see Chart 5 and Table 6 ).
There were no differences between the survival curves in our study.
Another studied criterion regarding recurrence risk was the classification based on tumor grading (see Chart 6 and Table 7 ). In this study, mucus-secreting adenocarcinoma is considered as G3 (anaplastic/nondifferentiated) and we specify that the classification of mucinous ADK (adenocarcinoma) was not made based on the presence of d'MMR (deficient mismatch repair) or p'MMR (proficient mismatch repair).
There were no differences between the survival curves for the 3 tumor grades.
Regarding intestinal occlusion by tumor at the time of diagnosis, the statistical analysis is depicted in Chart 7 and Table 8 .
Regarding the presence of intestinal perforation at the time of diagnosis, the analysis of recurrence rates is highlighted in Chart 8 and Table 9 .
As one can see in Table 9 , the p value at the Wilcoxon test is not significant; the visual analysis of the survival chart suggests that the difference between the survival curves of the 2 strata is maximum at 30 months postop, after 60 months the 2 curves getting very close to each other.
Regarding utilization of molecular biomarkers, we found 27 cases for which molecular biomarkers were tested, for 26 patients a MMR and MSI profile was tested while for 1 patient Kirsten Ras (KRAS) status was tested, for the other 72 patients from our lot, no molecular biomarkers were tested. Among the 26 patients for which MMR and MSI tests were performed, we calculated a risk for recurrence according to the presence of d'MMR or p'MMR and MSI vs MSS (microsatelite stable) (see Table 10 and Chart 9).
The graphic analysis highlights that as we get far from the time of surgery, the survival curve corresponding to p'MMR approaches the horizontal axis, while the corresponding curve for d'MMR remains at a constant distance from the horizontal axis. For all 3 tests the p value is borderline significant.
Cox univariate regression (the parameters being the ones that the tests for the survival curves for the different strata had low p values [were considered eligible parameters for which at least one p value was below 0.10)] is shown in Table 11 . For the cox regression, a modification was made in the manner in which tumoral T stage was quantified, because the majority of studies revealed that T4 tumors have a high disease relapse risk compared to other tumors (for T2 and T3 tumors it is considered that the risk is similar). In a first step we performed a Cox univariate regression to see how each parameter independently influences disease relapse.
In the Cox univariate regression we observed that male sex has, compared to female sex, a risk for relapse 5.5 times higher and this effect has a statistical significance (HR = 5.53, p < 0.05, IC95% = 1.29 to 23.73).
Also, for T4 tumors the relapse risk is 2,5 times greater compared to T2 and T3 tumors, but the effect is not significant (HR = 2.56, p =0.06, IC95% = 0.94 to 6.99).
For patients with intestinal perforation at the time of surgery, we observed a relatively important risk for disease relapse (2 times greater than for patients without perforation), but the effect does not have statistical significance (p>0.05).
The analysis of MMR influence was made on 26 patients, but the small value of HR (0.20) for d'MMR was noticed, which suggest a risk for relapse 5 times smaller than for p'MMR, also IC95% is asymmetrical reported to 1 (HR = 1 meanse no risk differences).
Although the p value has no statistical significance (p>0.05), we decided that for the multivariate model MMR should be introduced, along with T factor and sex (introduced because for them the p value was <0.10).
The multivariate model is slightly oversaturated (an empirical rule tells us that for each independent variable we introduce in the model, we need 10 observations; in our case we have only 26).
The multivariate Cox regression: (Table 12) . In the first model of multivariate analysis, no predictor has statistical significance, a fact that may be explained by the small size of the sample.
Meanwhile, we observe a modification of the HR value, which decreases for T4 tumors and sex and increases for MMR, suggesting a possible interaction between the 3 predictors, but the size of the sample does not allow to introduce terms for predictor interaction in the model.
By eliminating the T parameter from the model we acquire a 2 predictor model (Table 13) .
No predictor has statistical significance (with the univariate model, male gender was associated with a relapse risk 5.5 times greater than female). There might be an interaction between the predictors, but if we try introducing a term of interaction between (Table 14) .
Beside age, differences of phenotype seem to play a role in the more favorable prognosis in women, but we cannot draw the conclusion that d'MMR phenotype is more often encountered in women, having considered that the studied sample is small at data comes from a retrospective observational study.
Discussion
Looking at the analysis for general factors that can modify the rate of survival, statistical correlations based on gender in the studied sample, highlight significantly better rates of survival for female subjects.
Regarding the types of surgical procedures, a relatively homogenous distribution appears between right or left side tumour localization and a 4 times lower distribution for multiple localisation, in the studied sample no significant differences being found between the disease free survival curves as compared to other studies that shows a higher recurrence risk for right colon tumors (21) .
In the case of stage I and II colon cancer, we determined a risk of tumour recurrence similar to other studies (14, 19) .
The analysis of the survival curve for T criterion with N0 and M0 reveals that although we see a poorer prognosis for T4 patients compared to T2 and T3, the differences have no statistical significance.
This fact may suggest extending the notion of relapse risk for T2 tumors similar to those in stage II (T3 and T4 with high risk), for which adjuvant chemotherapy is necessary (4, 22) .
Analysing patients on the basis of post-op chemotherapy administration (according to risk factors), the 2 survival curves have no significant differences.
This being a retrospective study and chemotherapy administration being made in a non-randomized fashion, we cannot asses with certainty the benefit of chemotherapy.
In the literature there is still debate surrounding the usefulness of chemotherapy for this patients (3, 4, 6, 8, 10, 15, 20) .
Although we could not have statistically significant conclusions regarding a positive pre-op CEA test due to the small number of patients, but CEA is still a debatable criterion for including these patients in a high-risk group (7) .
The presence of vascular emboli, considered a general risk factor for recurrence (7, 13) has not been observed to cause any modifications in the survival curves for the 2 groups in our study (with or without vascular emboli).
Tumour grading analysis suggests that there is no differences between survival curves for the 3 tumoural grades, which is divergent to other similar studies (23, 24) .
Intestinal occlusion at the time of diagnosis does not highlight different survival curves compared to patients with scheduled surgery, literature showing divergent opinions in this matter (4, 8) .
Intestinal perforation at the time of diagnosis is not a significant risk factor for relapse, Table 13 . Analysis of Maximum Likelihood Estimates as our study shows, against to other studies in the literature (6, (25) (26) (27) (28) . The risk of relapse is 2 times greater for patients with perforation compared to nonperforated cases, and is higher in the first 30 months post-op, eventually the survival curves getting close to each other, being almost similar at 60 months post-op.
The use of molecular biomarkers brings extra value for patients considered to be at high risk for relapse (29, 19) .
In our study there were 26 patients who had a post-op analysis of the MSI and MMR status. The survival curve for p'MMR gets very close to the horizontal axis starting on the 25 th month post-op, as opposed to d'MMR which remains at a relatively constant distance to the horizontal axis, this may suggest that the d'MMR, MSI status, has a better prognosis for longer periods which is confirmed by other studies.
In this study we observed that the d MMR phenotype was associated with a better prognosis regarding disease free survival, relapse risk being 5 times smaller in patient with d MMR phenotype and the effect has no statistical significance (p>0.05). Our results are compatible with studies on much larger samples (18) .
The utilization of biomarkers for stages I and II colon cancer, regarding the risk for recurrence represents a good prognosis factor suggesting whether adjuvant chemotherapy is necessary (3, 4, 18, 19, 29) .
Conclusions
The systematic use of MMR-MSI status for all patients with colorectal cancer with T2, T3, T4 tumours, negative nodes and no metastases represents an efficient method to determine the relapse risk and consequently being beneficial in the assessment of the need for adjuvant chemotherapy for patients with a high-risk of relapse.
The global analysis for colon cancer stages I and II with high recurrence risk suggests that the systematic and combined use of histopathological risk factors and molecular biomarkers should be introduced in practice despite the still high costs of these tests.
In our study males appear to be associated with a higher risk of recurrence.
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